
0 



(54) LAMINATED WAVEGUIDE OPTICAL DEVICE ELEMENT 

(II) 1-102506 (A) (43) 20.4.lli^l9) JP 

(21) Appl. No. 62-259793 (22) 16.10.1987 
(71) NEC CORP (72) TSUTOMU AOYAMA 
(51) Int. CIV G02B6/12,G02Fl/05 



PURPOSE: To miniaturize the title element by laminating and arranging a 
waveguide substrate in which a waveguide pattern and an electrode pattern 
have been formed on both faces, and an insulator substrate in which a metallic 
pad pattern has been formed. 

CONSTITUTION: A waveguide substrate 1 in which waveguides 2, 2' have been 
formed on both the surface and the reverse side is fixed onto an insulator 
substrate 3, Among electrodes 4 which have been formed on the waveguide 
the electrode which has been formed on the reverse side (the face opposed 
to the insulator substrate 3) conducts to a metallic electrode pad 6 of the insula- 
tor substrate 3 side through a metallic electrode pad 5' which has been formed 
on the reverse side in the same way. By melting a solder material which has 
been placed on the pad and placing the waveguide substrate 1 on a broken 
line position, the waveguide substrate 1 and the insulator substrate 3 are 
soldered and fixed, and allowed to conduct. In such a way, a waveguide formed 
device element which can obtain a high degree of integration is formed 



123 P 908 




5: metallic electrode pad. 7: metallic pad for fixing 
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PURPOSE: To provide an optical fiber which is stably usable for a long period 
of time by forming a thin layer contg. a prescribed ratio of GeO^ on the bound- 

rnMc''^T^^?™T^^^i^u-'' ^-^"^"^^^ SiO. clad part and pure SiO, core part. 

CONSTITUTION: This optical fiber is constituted by having the core part 
consisting of the pure quartz glass having ^15/mi outside diameter, the clad 
part consisting of the quartz glass contg. ^L5wt.% fluorine and the layer of. 
the quartz glass contg. 0.01--lwt.% GeO, of ^1.5wt.% fluorine at the boundary 
face between said clad part and the core part. If the content of the GeO, is 
increased too much, the amt. of the F to be added needs be correspondingly 
increased and therefore the viscosity of the GeO,-F-SiO. layer decreases to 
the extreme degree not only with an core but with the clad and the effect 
of relieving the strain of the boundary face is lost. The upper limit of the con- 
tent of the GeOi is consequently limited to lwt.%. The excellent radiation 
resistant characteristic and hydrogen resistant characteristic specific to the 
pure S1O2 cored optical fiber are thereby maintained stably for a long period 
of time. 
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PURPOSE: To reduce the insertion loss, and also, to reduce the wavelength depen- 
dency of a branch ratio by heating plural optical fibers provided in parallel 
by a low temperature heat source and bringing them to adherence/drawing 
and thereafter, heating the adherence/drawing part by a high temperature heat 

rn^fc'iii^^T^'ll?'^*^!?^ partially and forming a coupling part in this part. 

CONbTITUTION: Plural optical fibers 1 provided in parallel are heated by a 
low temperature heat source and brought to adherence/drawing, and thereafter 
the adherence/drawing part 2 is heated by a high temperature heat source and 
melted partially and a coupling part 3 is formed in this part. According to 
this manufacturing method, the coupling part is formed by dividing its process 
into two stages by using the low temperature heat source and the high tempera- 
ture heat source, therefore, a tapered angle can be reduced without longhtening 
the length of the coupling part. In such a way, the insertion loss is reduced, 
and also, the wavelength dependency of a branch ratio can be reduced 
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